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(57)[ABSTRACT of the Disclosure] 

[PURPOSE] Since the natural rubber latex conventionally used as a condom 
material of construction had limitations in strength and was not able to make film 
thickness below a fixed limit, by using a new material a condom is developed that 
is thin and has little feeling in use. 

[CONSTITUTION] The plasticizer other additive was added to the polycarbonate 
group or the polyether group thermoplastic polyurethane resin, boiled by the draw 
spike for forming, quenching treatment was carried out, and a condom which is 
thin and excellent in strength, softness, and safety, and its manufacturing method 
were perfected. 

[CLAIMS] 

[CLAIM 1] A polyurethane resin condom and its manufacturing method, wherein 
a thermoplastic polyurethane resin of a polycarbonate group or a polyether group, 
a plasticizer, and another additive are mixed, melted in a solvent and made into a 
homogeneous solution, and after immersing a male mold to this, gradually, out of 
a liquid, by the pulling and the draw spike, a hot air or a warm air is sprayed and it 
dries, and after heating by boiling or steam, quenching treatment is carried out, 
and it de-moulds after drying again by the warm air. 

[CLAIM 2] The polyurethane resin condom of Claim 1 by which another additive 
is characterized by including a vinyl chloride resin and/or a fine-powder synthesis 
silica, and its manufacturing method. 

[DETAILED DESCRIPTION of the INVENTION] 
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[0001] 

[INDUSTRIAL APPLICATION] This invention relates to the condom made of a 
thermoplastic polyurethane resin which plasticized, and its manufacturing 
method. 

In more detail, if it is required for the thermoplastic polyurethane resin of a 

polycarbonate group or a polyether group and a plasticizer, then a vinyl chloride 

resin and/or a fine-powder synthesis silica will further be added. 

After dissolving it in a solvent and making it into a homogeneous solution, a male 

mold is immersed in this, it is pulled up gradually out of the liquid, and by the draw 

spike, a hot air is sprayed and it dries, and then, it is treated and quenched after 

boiling or steam heating. 

It de-moulds, after drying by the warm air again. 

It is related with a polyurethane resin condom and its manufacturing method 
characterized by the above-mentioned. 

[0002] 

[PRIOR ART] As a condom, it was conventionally manufactured using chiefly a 
natural rubber latex, except something using a bag-shaped or tubular shaped 
organ of an animal, etc. 

However, in order to lower film thickness since it is necessary to maintain the film 
thickness more than fixed due to material strength, and to improve to the thing 
with less sense of use, there was a limit naturally. 

However, use of the polyurethane resin which is excellent several steps in 
strength is proposed, having a softness like a natural-rubber product (patent 
Heisei3-76144). 

However, it is substantially difficult to obtain what has high strength, when using 
this kind of polyurethane resin of thermosetting type, and it is necessary to detain 
to a draw spike until a reaction finalizes substantially the polyurethane-resin raw 
material made to once adhere to the type surface, since it is necessary to perform 
the reaction between a poly iso cyanate and a polyol by the draw spike. 
Therefore, since a cycle time gets very long, a process cannot be put on a series 
of smooth flows. 

Since the polyurethane resin once generated by the draw spike cannot pass 
through the process thoroughly refined by methods, such as reprecipitation, 
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except that it becomes economical very disadvantageous compared with the 
case where a natural rubber latex is used, it will offer practically by the grade 
which performed some washing after de-moulding the condom formed by the 
draw spike, the possibility of the carcinogenic effect by the aromatic amine which 
remains on the condom surface will remain, and becoming the product which 
leaves misgiving of a touch in respect of safety was not avoided. 
Although the method using a thermoplastic polyurethane resin as what 
supplements the fault of such a thermoseted type polyurethane resin is also 
proposed (patent Showa 47 -24947), it is a thermoplastic polyurethane resin 
and it is the present condition wherein at least a special polyester group has 
slightly as a resin which combines sufficient strength and a satisfactory softness 
as indicated by this gazette. 

However, originally this polyester group polyurethane resin could not avoid 
performance degradation with time by hydrolysis, but had the difficulty of fungi 
and various micro-organisms adhering and breeding during preservation. 

[0003] 

[PROBLEM to be solved by the Invention] The natural rubber latex 
conventionally used as a condom material of construction has a limit in film 
thickness naturally from the restrictions on strength. 

As a polyurethane resin which should be replaced with this, strength was 
inadequate and there was nothing that can be enough satisfied in respect of what 
everything but the thermoplastic polyester group polyurethane resin by which 
neither adhesion of the thermoseted type thing which has a problem also in safety, 
or microorganisms, nor hydrolysis is avoided combines with strength and a 
softness. 

[0004] 

[MEANS to solve the Problem] The present inventors solves these troubles, as 
a manufacturing method possessing strength and a softness required for high 
safety and a high condom of material, the thermoplastic polyurethane resin of a 
polycarbonate group and a polyether group is chosen in that it is hard to be 
influenced of microorganisms, and a plasticizer is added to these, a softness is 
provided without reducing strength greatly, when further requiring, it is reinforced 
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with the polychlorinated vinyl resin of a high degree of polymerization, and repeat 
earnest research per that effect with the method of using the material which 
added the fine-powder synthesis silica for the compatible improvement between 
each material component to manufacture of a condom and its boiling, or water 
vapor heating / quenching treatment, and it came to perfect this invention. 

[0005] 

[CONSTITUTION] That is, if the thermoplastic polyurethane resin of a 
polycarbonate group or a polyether group and a plasticizer take this invention, a 
polychlorinated vinyl resin and/or a fine-powder synthesis silica other additive will 
be mixed, and it melts to a solvent and considers as a homogeneous solution, 
and after immersing a male mold to this, it pulls up gradually, and a hot air is 
sprayed and it dries, boiling treatment is carried out, it quenches, it dries by the 
warm air. 

A polyurethane resin condom and its manufacturing method characterized by the 
above-mentioned are provided. 

As a thermoplastic-polyurethane-resin raw material of the typical polycarbonate 
group used for the condom of this invention useful, the 1 type, or 2 or more types 
of poly iso cyanate chosen from groups, such as a 4,4- diphenylmethane 
diisocyanate (MDI), a toluylene diisocyanate (TDI), an isophorone diisocyanate 
(IPDI), 4,4'- methylene bis (cyclohexyl iso cyanate) (HMDI), and a 
hexamethylene -1,6- diisocyanate (HDI), as a poly iso cyanate is used, it is a 
mean molecular weight 500-5000 as a polycarbonate group polyol. 
It has poly (1,6- hexamethylene-glycol carbonate), poly (1,4- 
tetramethylene-glycol carbonate), or the poly (diethylene glycol carbonate) of a 
linear as a main component, one part of these structural units can be replaced by 
what has more large molecular weight, and the bulkier structure, and it can be 
modified and used for a larger material of a softness. 

As the thing which has more large molecular weight and which can be replaced 
by one part of structural units, such as the above-mentioned hexamethylene 
glycol, and a thing of the bulkier structure 

There is a thing of the kind of various isomers, such as hepta methylene glycol, 
octamethylene glycol, 1,4- cyclohexene glycol, xylylene glycol, a dimethyrol 
cyclohexane, and bis hydroxymethyl tetrahydrofuran. 

Moreover, it can also be used, being able to change into the structure which 
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formed one part of a principal chain into oligo alkylene glycol for the same 
objective, and was made into the carbonate / glycol copolymer. 
As the oligo alkylene glycol which can be used for this objective, there are various 
kinds of oligo alkylene glycol, such as oligoers (tetramethylene glycol), such as 
oligo propylene glycols, such as oligo ethylene glycols, such as a 
triethyleneglycol and a tetraethylene glycol, a dipropylene glycol, and a tri 
propylene glycol, a di (tetramethylene glycol), and tri (tetramethylene glycol). 
The molecular weight of the polycarbonate glycol of these various kinds becomes 
hard too much as a condom material or less by 500. 

If it carries out to 5000 or more, it needs to be referred to as 500-5000 for 
workability worsening etc. 

As a chain elongation agent which can be used for this invention, various 
low-molecular-weight diamines used for manufacture of a normal thermoplastic 
polyurethane resin, such as ethylenediamine, 1,2- propylenediamine, 
tetramethylenediamine, piperazine, a 1,4- diamino cyclohexane, isophorone 
diamine, 4,4'- di-cyclohexyl methane di amine, xylylene diamine, 
diethylenetriamine, and dibutylene triamine, or, other than various 
low-molecular-weight glycols, such as triamine, an ethylene glycol, propylene 
glycol, tetramethylene glycol, hexamethylene glycol, and octamethylene glycol, 
there are various low-molecular-weight active hydrogen compounds, such as a 
hydrazine. 

Since the effect of making the softness of a resin improving is acquired in order to 
reduce the crystallinity of a hard segment, if the bulky structure is used among 
these in particular, it is desirable, and almost all the things of the chain elongation 
agent used for these polycarbonates group polyurethane resin of the ability to be 
used also like the polyurethane resin of a polyether group are natural. 
As a diisocyanate used as a raw material of the thermoplastic polyurethane resin 
of the typical polyether group used for the condom of this invention, what can be 
used for manufacture of the above-mentioned polycarbonate group thermoplastic 
polyurethane resin can be used almost similarly, and as a polyether group polyol, 
since it is completely the same as that of the case of a polycarbonate group polyol, 
it is a mean molecular weight 500-5000, and 

A copolymer glycol of poly (1,2- propylene glycol), poly (1,4- tetramethylene 
glycol), poly (1,6- hexamethylene glycol), poly (1,8- octamethylene glycol), or 
these various glycol etc. can be used similarly. 

As a manufacturing method of the thermoplastic polyurethane resin of the 
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polycarbonate group which can be used by this invention, or a polyether group, if 
it requires, the prepolymer which has an iso-cyanate group will be compounded 
at both the terminal under heating * churning by the general method in the 
presence of a suitable solvent, next it can be made to be able to react with a chain 
elongation agent, and can manufacture, and the tertiary-amine group catalyst of 
other various kinds of an organometallic group catalyst of a dibutyl tin dilaurate 
etc. is added. 

Being able to accelerate a reaction, the thermoplastic polyurethane resin of the 
polycarbonate group manufactured by doing in this way or a polyether group 
removes the impurity of low molecular weight passing through the purification by 
three reprecipitation or more etc. after a synthesis, it is required to use what 
raised safety. 

The poly chlorinated vinyl resin which can be used by this invention, it is desirable 
that an average degree of polymerization is at least 1000 or more, and it is more 
preferable on a maintenance on the strength that it is 1800 or more, and about 
the additional amount of a vinyl chloride resin, when made 200 parts or less to 
100 parts (weight-part, the following is same) of thermoplastic polyurethane 
resins maintains rubber elasticity, it is desirable, and in 1 part or less, since the 
addition effects, such as a reinforcement and a release, are no longer acquired, 
making it 1 to 200 parts is desirable. 

As a plasticizer which can be used by this invention, other than di(2-ethylhexyl) 
phthalate, a dibutyl phthalate, diethyl phthalate, dimethyl phthalate, butyl lauryl 
phthalate, butyl stearyl phthalate, a di(2-ethylhexyl) azelate, a di(2-ethylhexyl) 
adipate, a tri cresyl phosphate, a triphenyl phosphate, a tributoxy ethyl phosphate, 
a dibenzyl ether, and an epoxidation soy bean oil industrially used as a plasticizer 
of a polychlorinated vinyl resin, all are the liquid synthetic rubbers below, a 
chlorinated polyisoprene, a chlorinated polyethylene, a butadiene / vinylpyridine 
rubber, a chloroprene rubber, an acrylonitrile/butadiene rubber, 
styrene/butadiene rubber, isobutylene-isoprene rubber, the hydrogenation 
polybutadiene, etc. can be mentioned. 

As another additive which can be used by this invention, a lubricating agent 
besides various stabilizers, such as antioxidant, a ultraviolet absorber, a 
thermostabilizer, and a microbicide, a coloring agent, a fragrance, a spermicide, 
and a particle size can raise the filling material of organic or inorganic type which 
is 50 micrometer or less, etc. 

If a filling material with a particle size of 50 micromerter or more is used, it 
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becomes easy to produce a pinhole to a condom, or it is necessary to set the 
particle size of a filling material to 50 micrometer or less for becoming easy to 
precipitate in a solution. 

As a solvent which can be used for forming of a condom by this invention, various 
kinds of material to be used is dissolved or distributed simultaneously, and it is 
chemically stable. 

If a toxicity is low, it can choose out of what is generally used industrially, and can 
be used as by itself or mixed solvent of two or more components, for example, a 
dimethyl sulfoxide, a dimethylacetamide, a dimethylformamide, tetrahydrofuran, 
a dioxane, acetone, methyl ethyl ketone, a methyl isobutyl ketone, ethyl acetate, 
butyl acetate, toluene, a xylene, ethylbenzene, monochloro benzene, dichloro 
benzene, a methylene chloride, acetonitrile, isopropyl alcohol, etc. can be raised. 
The quenching treatment after boiling of this invention is the new processing 
method which made it possible to treat in particular the thing dried after forming 
before de-moulding, and to make a softness further increase with an 
improvement of a tensile strength, and carries out the water vapor heating around 
a boiling water or 100 degree C, then, after quenching with the means of 
supplying to cold water, it dries by the warm air, it de-moulds. 
Since effect sufficient in less than 0.5 minutes is not acquired but a variation is no 
longer looked at by the effect also as 60 minutes or more, as for the boiling time, 
considering as 0.5-60 minutes is desirable. 

[0006] 

[EXAMPLES] An Example further demonstrates this invention specifically 
below. 

Example 1-3, Comparative Example 1-2 

In Example 1, the prepolymer of a mean molecular weight 3000 which has an 
iso-cyanate group is gone at both the terminal from poly (1,6- 
hexamethylene-glycol carbonate), MDI, and ethylenediamine, to 100 parts of 
thermoplastic polyurethane resins compounded in the noncatalytically lower 
dimethyl sulfoxide, as 20 parts of dibenzyl ethers, 20 parts of vinyl chloride resins 
in which the average degree of polymerization 2000 carried out suspension 
polymerization, 2 micrometer of mean particle diameters, 3 parts of fine-powder 
synthesis silicas of 20 micrometer of the maximum grain systems, and an 
antifoamer, it is made to dissolve into a dimethyl sulfoxide/tetrahydrofuran (a 
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limitation without 4/1 and following special mention volume ratio), and let 0.02 
parts of dimethyl polysiloxane group silicone oils be solution 4.6%, it forms by the 
operation which repeats the drying which sprays an immersion / 50-degree C 
warm air on the core type of an aluminum for 15 minutes using the male mold 
which carried out the Teflon coat 3 times, it immerses for 5 minutes in boiling 
water, then, it supplies to 5-degree C in water, and quenches, again, a 50-degree 
C dry air is sprayed for 60 minutes, and is de-moulded after drying, a physical 
property and transparency are evaluated, and the variation rate of the tensile 
strength independently measured after neglect for three months at 27 degrees C 
among the saturated steam was evaluated. 

Another Example and Comparative Example are implemented like an Example, 
and it is compared. 

However, those material compositions were summarized in Table 1, the 
evaluation result of each case was summarized in Table 2, and it showed. 
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Table 1 

Polyurethane raw material 
Vinyl-chloride resin (part) 
Plasticizer (part) 
Silica (part) 
Solvent (volume ratio) 

Example 1 

Poly iso cyanate: MDI Polyol: HMG group PC NW3000 
Degree of polymerization 

Same 2 

polyisocyanate: MDI polyol: HMG group PC NW4000/DBG group PC NW1 000 
1/1 

Degree of polymerization 
Each 15 
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Same 3 

Polyisocyanate: HDI Polyol: Polytetramethylene glycol MW2000 
Degree of polymerization 
Each 5 



Comparative Example 1 

Polyisocyanate: MDI Polyol: Polybutylene adipate NW400 



Said 2 

Natural rubber latex 



HMG: hexamethylene glycol, PC.polycarbonate, MW:molecular weight, 
DBG:dibutylene glycol, and DOP: di(2-ethylhexyl) phthalate, TCP:tri cresyl 
phosphate, DBE:dibenzyl ether, DMSO:dimethyl sulfoxide, THF:tetrahydrofuran, 
and MEK: methyl ethyl ketone, DMAA:dimethylacetamide, Me(PHI):toluene, 
MiBK:methyl isobutyl ketone, and NBR:acrylonitrile (30 weight%) / butadiene 
rubber 
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Table 2 

Top row: Boiling (minutes), Tensile strength (Mpa), Elongation (%), 100-% tensile 
stress (Mpa), Transparency, Strength variation percentage after leaving as it is at 
27 degree-C in saturated steam for 3 months, Comprehensive evaluation 

Left column: 

Example 1, Same 2, Same 3, Comparative Example 1, Same 2 
Column 7: Grey-mould production -23 

0:very favorable, 0:favorable, DELTA:somewhat poor, and XX: very 
unsatisfactory 

[0007] 

[ADVANTAGE of the Invention] As the physical-property value of Table 2 
shows, the thermoplastic polyurethane resin which used the polyester group 
polyol of low molecular weight as the base is used for the condom made by 
Example 1-3 to having the property exceeding this compared with 
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natural-rubber-latex product (Comparative Example 2) conventionally produced 
in strength having been proved, in the case of what did not perform quenching 
treatment after boiling, (Comparative Example 1) is dissatisfied in strength. 
Since the tensile stress is high, application for this application is very difficult. 
Even the preservation examination for three months in a saturated steam, with 
this material, deterioration on the strength considered to originate in a 
reproduction of microorganisms was observed. 

As shown to the rightmost row of Table 2 as synthetic evaluation, since giving a 
very favorable condom compared with Comparative Example 1-2 was illustrated, 
Example 1-3 became what has the clear usefulness of this invention. 
Thus, since the tensile strength improved the condom obtained by implementing 
this invention markedly compared with the thing made from the conventional 
natural rubber latex, it becomes possible to make film thickness 200 to 250 
micrometer and very thin compared with a conventional product, and making 
them into things with little feeling of wear compared with a conventional product. 
It has a moderate softness, and since it is excellent in transparency by the 
achromatism, vivid coloring is also attained. 

Since it is a material to which there is also no allergy original property observed 
by the natural-rubber product, and microorganisms cannot adhere easily, eta, 
from the points of view such as safety and storage stability, manufacture of an 
excellent condom is made possible. 

It can be said that this invention is a very significant invention. 
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